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1. TECHNICAL FIELD 
The present invention relates to a bind processing method 

of binding sheets of paper including punch holes, with a binder, 
a bind processing device, and a binder cartridge. More 
particularly, the present invention relates to a bind processing 
method in which binding is automated, a bind processing device 
and a binder cartridge. 

2. DESCRIPTION OF RELATED ART 

Concerning the binder for binding sheets of paper or 
plastics on which punch holes are formed, a binder formed out 
of resin by means of integral molding is conventionally known. 

The binder includes substantially circular rings arranged 
in parallel with each other at regular intervals on a long 
slender strip. The length of the binder is the same as the 
longitudinal size of a sheet of paper of regular size. One 
end of each ring of this binder is connected to the strip and 
the forward end of each ring is a free end. These plurality 
of rings are opened and the forward end portions of the rings 
are inserted into the punch holes of the sheets of paper. 
When the operator's fingers are separated from the rings, the 
rings are closed by an elastic restoring force so that the 
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sheets of paper can be bound. However, this method is 
disadvantageous in that it takes much labor to attach the binder 
to the sheets of paper. 

As an example of the proposition by which this type binder 
5 can be simply attached, a binder for binding sheets of paper 
is disclosed in JP-A-2001-018571 . The paper binding device 
disclosed in this proposition is composed as follows. There 
is provided a sliding mechanism in which a movable plate having 
pawls, the shapes of which are reverse-L-shaped, is slid in 

10 the lateral and the backward direction. When a binder is set 
in the main body and the movable plate is slid in an L-shape, 
the pawls of the movable plate are engaged with the rings of 
the binder in the lateral direction. Further, the pawls of 
the movable plate are retreated so that the rings of the binder 

15 can be pulled and opened. By this operation, the binder can 
be simply attached to sheets of loose leaf paper. 

Concerning the proposition relating to the structure of 
the ring type binder itself, JP-A-2000-28 937 6 discloses the 
following binder. On both sides of a spine portion, the length 

20 of which is the same as the longitudinal size of a sheet of 
paper of regular size, 1/2 ring portions are arranged in parallel 
with each other . Protrudingportions are provided at the forward 
end portions of the 1/2 ring portions in one row, which is 
opposed to the other row with respect to the spine portion, 

25 and recessing portions are provided at the forward end portions 
of the 1/2 ring portions in the other row. The protruding 
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portions and recessing portions form an engaging. When the 
1/2 ring portions, which compose a pair, are closed and engaged 
with each other , the rings are closed. In this way, the attaching 
property of the binder can be improved. 
5 It takes much time to attach the conventional ring type 

binder. Although the attaching property of the two-division 
type binder described in JP-A-2000-289376 has been improved, 
the attaching must be executed by a hand, as before. 
JP-A-2001-018571 proposes a binding device for binding sheets 

10 of paper in which the attaching work of the binder is made 
easy. However, according to this binding device for binding 
sheets of paper, the binders are set in the binding device 
one by one. Therefore, it takes labor to supply and operate 
the binder. Accordingly, when a large amount of documents 

15 are processed, it takes a long time. For the above reasons, 
in order to enhance the processing efficiency of binding, a 
bind processing method capable of continuously executing the 
bind processing is demanded. 

20 SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
bind processing method and a bind processing device capable 
of continuously conducting a bind processing with a binder. 
The present invention is proposed in order to accomplish 
25 the above object. The present invention provides a bind 
processing method in which sheets of loose leaf paper, on which 
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a plurality of punch holes are formed along one side of the 
sheets of paper, are bound with a binder, the division ring 
portions of which are arranged at regular intervals along both 
long sides of a spine portion, comprising the steps of: pinching 
5 and closing the division ring portions of the binder when a 
pair of pushers are driven in the closing direction by an elevating 
drive mechanism for elevating the pair of pushers symmetrically 
in the vertical direction; and engaging forward end portions 
of the division ring portions, which compose a pair in such 

10 a manner that the spine portion of the binder is interposed 
between the division ring portions, with each other in punch 
holes formed on the sheets of loose leaf paper. Due to the 
above method, compared with a method in which a large number 
of ring portions are engaged with each other by a hand work 

15 one by one, the binder can be attached in a short period of 
time . 

The present invention provides a bind processing method, 
in which two sets of the pairs of upper and lower pushers are 
arranged in the longitudinal direction, one set of the pair 

20 of upper and lower pushers pinch back face sides of the division 
ring portion of the binder so as to rotate the upper and lower 
division ring portions in the closing direction, and the other 
set of the pair of upper and lower pushers pinch the forward 
end sides of the division ring portion of the binder so as 

25 to engage the forward end portions of the opposing division 
ring portions to each other. 
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The present invention provides a bind processing method, 
in which a sheet table, which supports sheets of paper to be 
bound, is made to proceed to the binder by a table moving mechanism 
for advancing and retreating the sheet table to and from the 
5 binder when the pair of pushers conducts binding, so that the 
generation of abrasion between the division ring portion and 
the inner wall face of a punch hole can be suppressed when 
the division ring portion of the binder proceeds into the punch 
hole on the sheets of paper. 

10 The present invention provides a bind processing device 

using a binder, along both long sides of the spine portion 
of which division ringportions are arrangedat regular intervals, 
comprising: a pair of the upper side pusher and the lower side 
pusher; an elevation drive mechanism for elevating the pair 

15 of the upper side pusher and the lower side pusher symmetrically 
with respect to the vertical direction; and a drive motor, 
wherein the pair of the upper side pusher and the lower side 
pusher are driven in the closing direction so as to close the 
division ring portions of the binder, and forward end portions 

20 of the division ring portions, which compose a pair in such 
a manner that the spine portion of the binder is interposed 
between the division ring portions, are engaged with each other 
in punch holes on the sheets of loose leaf paper. 

The present invention provides a bind processing device, 

25 in which the pair of the upper and the lower pusher include 
a first upper pusher and a first lower pusher and a second 



- 5 - 



upper pusher and a second lower pusher which are arranged in 
the longitudinal direction, the first upper pusher and the 
first lower pusher pinch a back face side of the division ring 
portion of the binder and rotate the upper and the lower division 
5 ring portion, and the second upper pusher and the second lower 
pusher pinch a forward end portion side of the division ring 
portion of the binder and engage the forward end portions of 
the division ring portions opposed to each other. 

The present invention provides a bind processing device 

10 further comprising: a sheet table for supporting sheets of 
paper to be bound; and a table moving mechanism for advancing 
and retreating the sheet table to the binder, wherein when 
binding is conducted by the upper and lower pusher, the sheet 
table is advanced toward the binder so as to suppress the 

15 occurrence of abrasion caused between the division ring portion 
and the inner wall face of the punch hole when the division 
ring portion of the binder proceeds into the punch holes of 
the sheets of paper. 

The present invention provides bind processing device 

20 further comprising an elevating pin provided on the sheet table, 
wherein the elevating pin is inserted into the punch holes 
of the sheets of paper on the sheet table so as to correct 
a positional deviation of the punch hole of each sheet of paper. 
The present invention provides a bind processing device 

25 using a binder in which division ring portions are arranged 
at regular intervals along both long sides of the spine portion, 
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a connection means composed of a pin and a groove is provided 
on both sides of the spine portion, and the binders can be 
connected in parallel with each other and when the binders 
are slid from each other in the lateral direction, the pin 
5 and the groove can be released from each other, the bind processing 
device comprising: a slider for sliding the binder in the lateral 
direction; and a slider drive mechanism, wherein the front 
row binder is laterally slid by the slider and separated from 
the rear row binder. 

10 The present invention provides a bind processing device 

in which the elevation drive mechanism of the pusher is a feed 
screw mechanism having a feed screw composed in such a manner 
that a male screw is formed on one end side of a shaft with 
respect to the center of the shaft and an inverse male screw 

15 is formed on the other end side of the shaft with respect to 
the center of the shaft. 

The present invention provides a bind processing device 
in which the pusher elevation drive mechanism includes: a pair 
of levers connected with each other by a pin; and a lever opening 

20 and closing mechanism. 

The present invention provides a binder cartridge in which 
a plurality of binders, along both long sides of the spine 
portions of which division ring portions are arranged at regular 
intervals, are laminated and accommodated comprising: a 

25 longitudinal through-groove formed in a vertical intermediate 
portion on the front wall in the horizontal direction; and 
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a crank-shaped guide groove, the shape of which is formed in 
a right angle in a plane view, arranged in parallel with the 
longitudinal through-groove and formed on the front wall, wherein 
a front row binder can be picked up forward when the front 
5 row binder in the binder cartridge and the gate portion, in 
which the crank portion of the crank-shaped guide groove is 
formed, are relatively slid in the lateral direction. 

According to the present invention, the binder can be 
attached to sheets of loose leaf paper in a very short period 

10 of time by the means in which a pair of pushers are elevated 
symmetrically in the vertical direction by the elevation drive 
mechanism and the division ring portions of the division ring 
shape are pinched by a pair of the upper and the lower pusher 
so that the pair of division ring portions can be engaged with 

15 each other in the punch holes on the sheets of loose leaf paper. 

By the method in which the binder is separated from a plurality 
of binders, which are charged in parallel with each other, 
one by one and binding processing is conducted, it becomes 
possible to continuously and automatically conduct binding, 

20 and the processing efficiency can be enhanced. 



Brief description of the drawings: 

Fig. 1 is a side view showing a bind processing device. 
Fig. 2 is a side view showing a bind processing device 
25 to which a binder cartridge is attached. 

Fig. 3 is a plan view showing a bind processing device 
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to which a binder cartridge is attached. 

Fig. 4 is a side view showing a binder cartridge. 

Fig. 5 is a plan view showing a binder cartridge. 

Fig. 6 is a rear view showing a binder. 
5 Fig. 7 is a front view showing a binder. 

Fig. 8A is a rear view showing a binder. 

Fig. 8B is a side view showing a binder. 

Fig. 9A is a front view showing a binder. 

Fig. 9B is a sectional side view showing a binder. 
10 Fig. 10 is a side view showing a laminated binder. 

Fig. 11A is a sectional side view showing a state in which 
a ring of a binder is formed. 

Fig. 11B is a side view showing an engaging portion of 
a binder. 

15 Figs. 12A and 12B are views showing a spine portion of 

a binder. Fig. 12A is a front view showing a central groove, 
and Fig. 12B is a front view of the other groove. 

Figs. 13A1 to 13D2 are schematic illustrations for 
explaining operation of a gate portion of a binder cartridge. 
20 Figs. 13A1, 13B1, 13C1 and 13D1 are plan views. Figs. 13A2, 
13B2, 13C2 and 13D2 are front views. 

Fig. 14 is a plan view showing a binder lateral movement 
mechanism. 

Fig. 15 is a plan view showing operation of the binder 
25 lateral movement mechanism. 

Fig. 16 is a plan view showing operation of the binder 
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lateral movement mechanism. 

Fig. 17 is sectional side view showing a bind mechanism. 

Fig. 18 is a sectional side view showing operation of 
a bind mechanism. 
5 Fig. 19 is a sectional side view showing operation of 

the bind mechanism. 

Fig. 20 is a sectional side view showing operation of 
the bind mechanism. 

Fig. 21 is a sectional side view showing operation of 
10 the bind mechanism. 

Figs. 22A and 22B are side views showing a bind mechanism 
relating to a second embodiment. 



15 DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 
[FIRST EMBODIMENT] 

Fig. 1 is a view showing a bind processing device 1 according 
to a first exemplary embodiment . Figs . 2 and 3 are views showing 
the bind processing device 1 to which the binder cartridge 

20 51 is attached. A sheet table 3 is arranged in the front portion 
(lower portion in Fig. 3) of a frame 2 of the bind processing 
device 1. A cartridge base 4, to which the binder cartridge 
51 is attached, is provided in the rear portion (upper portion 
in Fig. 3) of the frame 2 of the bind processing device 1. 

25 A bind mechanism portion 5 is provided in the intermediate 
portion between the sheet table 3 and the cartridge base portion 
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4. As shown in Figs. 4 and 5, the binder cartridge 51 is a 
box-shaped cartridge. After an upper lid 52 has been slid 
backward (to the right in Fig. 4) , the binder 61 is loaded 
into the binder cartridge 51 from an upper portion. ^% 
5 Next, the binder 61 will be described. Fig. 6 is a rear 

view of the binder 61, showing an outer circumferential face 
side of the binder 61. Fig. 7 is a front view of the binder 
61, showing an inner circumferential face side of the binder 
61. The binder 61 is made of resin and is formed by injection 

10 molding. The binder 61 has ring portions that are arranged 
at regular intervals along a spine portion 62. The length 
of the spine portion is the same as the size of a sheet of 
paper of regular size. As shown in Figs. 8A, 8B, 9A and 9B, 
the ring portion is divided into three portions including one 

15 1/3 central ring portion 63 and two 1/3 ring portions 64, 65, 
which are respectively connected to an upper portion and a 
lower portion of the 1/3 central ring portion 63. When the 
upper 64 and the lower 1/3 ring 65 are bent and the forward 
end portions of the two 1/3 ring portions are engaged with 

20 each other, a complete ring is formed. 

As shown in Fig. 8A, the radius of curvature of the outer 
circumferential face and the radius of curvature of the inner 
circumferential face of the 1/3 central ring portion 63 are 
equal to each other. In the initial state, both end portions 

25 of each of the three 1/3 ring portions 63, 64, 65 are arranged 
in a substantially straight line. Therefore, as shown in Fig. 
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10, when a plurality of binders 61 are stacked, a front surface 
of one 1/3 central ring portion 63 can be provided in 
surface-contact with a back surface of another 1/3 central 
ring portion without forming any gap between the surfaces. 
5 Since the upper and lower 1/3 ring portions 64, 65 are thinner 
than the 1/3 central ring portion 63, gaps are seldom formed 
between the binders. Therefore, the binders can be effectively 
accommodated in the binder cartridge 51. As shown in Figs. 
9A and 9B, grooves 66 are formed on the inner circumferential 
10 faces of the three 1/3 ring portions 63, 64, 65. These grooves 

66 extend in the circumferential direction. A hook portion 

67 is provided at the forward end of the 1/3 upper ring portions 
64. A catch portion 68, which engages with the hook portion 
67, is provided at the forward end of the 1/3 lower ring portions 

15 65. 

Figs. 11A and 11B show a state in which the hook portion 
67 of the 1/3 upper ring portion 64 and the catch portion 68 
of the 1/3 lower ring portion 65 are engaged with each other 
so that the ring can be formed. When the hook portion 67 of 

20 the 1/3 upper ring portion 64 and the catch portion 68 of the 
1/3 lower ring portion 65 are engaged with each other, the 
1/3 upper ring portion 64 and the 1/3 lower ring portion 65 
cannot be shifted in the circumferential direction or the lateral 
direction. Moreover, by the joint structure composed of the 

25 forward end portion of the 1/3 upper ring portion 64 fixed 
to the forward end portion of the 1/3 lower ring portion 65, 
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the 1/3 lower and 1/3 upper ring portions 64, 65 can not be 
shifted in the radial direction. By this connection, documents 
can be attached to the binder 61 . In order to detach the documents 
from the binder 61, the 1/3 upper ring portion 64 and the 1/3 
5 lower ring portion 65 are pulled apart from each other in the 
circumferential direction by an operator' s hands so that the 
catch portion 68 is opened in the lateral direction . Therefore, 
the catch portion 68 and the hook portion 67 are released from 
each other. Of course, the thus detached binder 61 can be 
10 reused. 

As shown in Figs. 7 to 11B, pins 69 protruding to the 
centers of the rings are provided at regular interval on the 
inner face side of the spine portion 62. In this embodiment, 
five pins 69 are provided. As shown in Figs. 6, 8A and 8B, 

15 grooves 70, 71, which can be engaged with the pins 69, are 
formed on the back side of the spine portion 62. Accordingly, 
when a plurality of binders 61 are stacked, as shown in Fig. 
10, the pins 69 of the binder 61 in the second row are engaged 
with the grooves 70, 71 of the binder 61 in the front row, 

20 so that the plurality of binders 61 can be connected to each 
other. That is, the plurality of binders 61 can not be separated 
from one another. Therefore, at the time of opening a package 
of the binders 61 or at the time of loading the binders 61 
into a bind processing machine, the plurality of binders 61 

25 can be easily handled. 

Figs. 12A and 12B are views showing the grooves 70, 71 
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in detail. Fig. 12A shows a central groove 70 illustrated 
in Fig, 6. Fig. 12B shows a groove 71, wherein four grooves 
71 except for the central groove 70 are arranged in the lateral 
direction in Fig. 6. On the left of the grooves 70, 71, which 
5 extend in the lateral direction, the pin engaging portions 
70a, 71a are formed. The widths of the pin engaging portions 
70a, 71a are equal to or smaller than the diameter of the pin 
69. The widths the rest of the pin engaging portions 70a, 
71a are larger than the diameter of the pin 69. Therefore, 

10 the following positional relation can be established. When 
a plurality of binders 61 are put on each other while both 
end portions of the binders 61 are aligned, the pins 69 of 
the binder 61 in the rear row are opposed to the left end portions 
of the grooves 70, 71 of the binder 61 in the front row. 

15 Accordingly, when both end portions of a plurality of binders 
61 are aligned and the plurality of binders 61 are pressed 
to one another, the pins 69 are engaged with the pin engaging 
portions 70a, 71a on the left of the grooves 70, 71. In this 
way, a front binder 61 can be connected to a rear binder 61. 

20 However, when the front binder 61 is slid to the right in 
Fig. 3, the pins 69 are disengaged from the engaging portions 
70a, 71a of the grooves 70, 71. Therefore, the front binder 
61 can be separated from the rear binder 61. 

Next, the binder cartridge 51 will be explained below. 

25 As shown in Fig. 2, the binder cartridge 51 is engaged with 
click pawls 6, which are arranged at the rear end and the left 
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end of the cartridge base portion 4. Therefore, the binder 
cartridge is fixed to the frame 2. When the binder cartridge 
51 is slid to the right or lifted upward, it can be detached 
from the bind processing device 1. As shown in Fig. 4, the 
5 binder cartridge 51 is provided with a spring type pusher 53. 
Therefore, when a plurality of binders 61, which are connected 
to each other, are loaded in the binder cartridge 51 and an 
upper lid 52 is closed, the pusher 53 comes into contact with 
the binder 61 in the last row and pushes the binder forward 

10 (to the left in Fig. 4) . Accordingly, the binder in the front 
row comes into elastic contact with a gate portion 54 on the 
front face. A binder lamination body, that is, a plurality 
of binders laminated on each other in the longitudinal direction, 
is accommodated in the binder cartridge 51. 

15 As shown in Fig. 5, a plurality of right angle crank-shaped 

guide grooves 55 are formed in the gate portion 54. These 
guide groove 55 are provided at positions corresponding to 
positions of the ring portions 63 of the binder 61. As shown 
in Fig. 4, a gap formed in the horizontal direction in the 

20 vertical middle portion of the binder cartridge 51 is a passage 
for the spine portion 62 of the binder 61. The ring portions 
63, 64, 65 proceed along the crank-shaped guide groove 55. 

Figs. 13A1 to 13D2 are views showing the crank-shaped 
guide groove 55 in detail. A slider 10 of a binder lateral 

25 movement mechanism 7 will be described later. As shown in 
Figs. 13A1 and 13A2, a binder 61a, which is the lead binder 
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in the binder cartridge 51, enters the crank-shaped guide groove 

55 from the rear portion of the gate portion 54 and comes into 
contact with the front wall face. Then, as shown in Figs. 
13B1, 13B2, the binder 61a is slid in the lateral direction 

5 (to the right when it is viewed from the front face side of 
Fig. 13B2) along the lateral groove portion of the crank-shaped 
guide groove 55 by the slider 10 of the binder lateral movement 
mechanism 7. Due to the foregoing, the leading binder 61a 
is separated from the binder 61b in the rear row. 

10 As shown in Fig. 13C2, a wide region is formed in the 

front face opening of the crank-shaped guide groove 55, such 
that the width of the wide region is larger than the lateral 
widths of the ring portions 63, 64, 65. The height of the 
wide region is substantially the same as the diameter of the 

15 ring of an engaged binder 61. In the upper and lower portions 
of the front face opening of the crank-shaped guide groove 
55, the right wall face is protruded to the left of the wide 
region, and the opening width is substantially the same as 
the lateral widths of the ring portions 63, 64, 65. In the 

20 center of the front end of the left wall face, a pawl-shaped 
stopper portion 5 6 is provided. The pawl -shaped stopper portion 

56 protrudes to the right in Figs. 13A1-13D2. Therefore, as 
shown in Fig. 13B2, the front face (i.e. the inner circumferential 
face) of the 1/3 center ring portion 63 of the binder 61 comes 

25 into contact with the stopper portion 56. As shown in Figs. 
13B1 and 13B2, when the leading binder 61a is separated from 
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the binder 61b in the rear row, the right side of the leading 
binder 61a contacts the right side of the upper and lower portions 
of the front face opening of the crank-shaped guide groove 
55. Therefore, the front face of the 1/3 center ring portion 
5 63 comes into contact with the stopper portion 56. The stopper 
portion 56 prevents the 1/3 center ring portion 63 from advancing 
forward (i.e., down in Fig. 13B) . Therefore, while the 1/3 
upper and lower ring portions 64, 65 are being closed by the 
bind mechanism 5 described later, the binder 61a can not be 
10 moved forward. Therefore, the closing operation can be stably 
conducted. 

As shown in Figs. 13C1 and 13C2, when the 1/3 upper and 
lower ring portions 64, 65 are closed and the ring is formed, 
the 1/3 upper and lower ring portions 64, 65 move from the 

15 narrow portion of the front face opening of the crank-shaped 
guide groove 55 to the wide portion in the middle in the vertical 
direction. Due to the foregoing, the binder 61a can be further 
moved to the right. Therefore, as shown in Figs. 13D1 and 
13D2, the binder 61a is moved toward the right wall face side 

20 of the wide region of the front face opening of the crank-shaped 
guide groove 55 by the slider 10 of the binder lateral movement 
mechanism 7. Due to the foregoing, the 1/3 central ring portion 
63 is separated from the stopper portion 56 of the crank-shaped 
guide groove 55. Accordingly, the closed binder 61a can be 

25 drawn out to the front side. 

As shown in Fig. 3, the binder lateral movement mechanism 
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7 is arranged in the left end portion of the bind mechanism 
portion 5 . The binder lateral movement mechanism 7 reciprocates 
the slider 10 to the right and left by a drive motor 8 and 
a cam mechanism 9. Figs. 14 to 16 are views showing operation 
5 of the binder lateral movement mechanism 7. In the initial 
state shown in Fig. 14, the slider 10 is located on the left 
of the front row binder 61a (i.e., at the upper portion in 
Fig. 14) . As shown in Fig. 15, the slider 10 is driven to 
the right (i.e., downward in Fig. 15) via the cam mechanism 

10 9. Therefore, the binder 61a in the front row is moved from 
the front end of the rear straight groove of the crank-shaped 
guide groove 55 to the rear end of the front straight groove. 

After that, as shown in Fig. 16, the sheet table 3, which 
is provided with a sheet of paper P, advances forward and the 

15 upper 1/3 ring portion 64 and 1/3 lower ring portion 65 are 
pinched in the vertical direction by the bind mechanism portion 
5 so that the ring portion 63, 64, 65 is engaged in the punch 
hole of the sheet of paper P. When the sheet table 3 is retracted, 
the binder 61a is drawn out to the front side through the front 

20 straight groove of the crank-shaped guide groove 55. 

If the ring portions 63, 64, 65 are engaged as described 
above, when the binder 61a in the front row is slid by the 
slider 10, the binder 61a in the front row can be separated 
from a plurality of rows of binders 61. However, when the 

25 binder 61a in the front row is fixed, and the binder cartridge 
51 is slid, the binder 61a in the front row also can be separated 
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from a plurality of rows of binders 61. That is, when the 
binder 61a in the front row and the binder cartridge are moved 
relative to each other in the lateral direction, the binder 
61a in the front row can be separated from a plurality of rows 
5 of binders 61. 

Next, the bind mechanism portion 5 of the bind processing 
device 1 will be explained below. As shown in Figs. 3 and 
17, the feed screw 11 is arranged in the longitudinal direction 
at both end portions of the bind mechanism portion 5. The 

10 feed screw 11 shown in Fig. 17 is composed of an upper half 
portion in which a screw is formed, and a lower half portion 
in which a screw inverse to the screw formed in the upper half 
portion is formed. The upper half portion and the lower half 
portion are respectively engaged with sliders 12, 13, in which 

15 a female screw is formed in the upper half portion and the 
lower half portion, respectively. A spur gear 14 is attached 
to a lower portion of the feed screw 11. This spur gear 14 
is connected to a drive shaft 16 via a bevel gear reduction 
mechanism 15. Therefore, the feed screw mechanism is composed 

20 as follows. When the drive shaft 16 is rotated by a drive 
motor 17, the pair of sliders 12, 13, which are provided on 
the feed screw 11, can come close to or separate from each 
other according to the rotary direction of the drive shaft 
16. 

25 Front pushers 18 are mounted on the upper slider 12 and 

the lower slider 13. The front pushers 18 are thin sheets 
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arranged in parallel to one another. The number of front pushers 

18 is the same as the number of the ring of the binder 61. 
Rear pushers 19 are arranged on the rear face side of the front 
pushers 18. The number of rear pushers 19 is the same as the 

5 number of front pushers 18. The rear pushers 19 are assembled 
so that the rear pushers 19 can freely slide in a predetermined 
range in the vertical direction with respect to the front pushers 

18. The rear pushers 19 are pushed by springs (not shown) 
in a direction so that an upper rear pusher 19 and a lower 

10 rear pusher 19 can come close to each other. In the initial 
state shown in Fig. 17, an interval between the rear pushers 

19 is smaller than that of the front pushers 18. Faces of 
the upper and the lower front pushers 18, which are opposed 
to each other, are formed as arcuate faces corresponding to 

15 the ring shape of the binder 61. The face of the upper rear 
pusher 19 is the same as the face of the lower rear pusher 

19, which is opposed to the upper rear pusher 19. That is, 
faces of the upper and the lower rear pushers 19 are formed 
as inclined faces corresponding to the ring shape of the binder 

20 61 . 

As shown in Fig. 17, the lower slider 13 of the bindmechanism 
portion 5 and the sheet table 3, which can be slid in the 
longitudinal direction with respect to the frame 2 , are connected 
to each other via a link 20. A guide groove 21 formed in the 
25 middle portion of the link 20 is engaged with a pin 22 fixed 
to the frame 2. A pin 23 formed at the forward end portion 
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of the link 20 is engaged with a guide groove 24 of a bracket 
3a provided on the sheet table 3. Because the link is linked 
with the elevation of the sliders 12, 13, the link 20 is oscillated 
upward and downward around the fulcrum of the pin 22 of the 
5 frame 2. As shown in Fig. 19, when the lower slider 13 is 
raised, the sheet table 3 is pulled forward via the link 20, 
When the lower slider 13 is lowered and returned to the initial 
position, the sheet table 3 is retracted to the initial position. 
Sheet arrangement pins 25, which are capable of freely 

10 elevating, are provided on the front face of the bind mechanism 
5. When the sheets of paper P are put on the sheet table 3 
while the punch hole side is being set at the top, the sheet 
arrangement pins 25 are lowered and inserted into the punch 
holes. In this way, the positional deviation of the punch 

15 holes of a set of sheets of paper can be corrected. The sheet 
arrangement pins 25 maybe elevatedby manual operation, however, 
it is preferable that the sheet arrangement pins 25 are 
automatically lowered and raised by a motor or an actuator 
at the time of setting the sheets of paper when the bindprocessing 

20 is automated. On the other hand, the sheet arrangement pins 
25 may be arranged below the sheets of paper P, and the positional 
deviation of the punch holes of the sheets of paper P may be 
corrected by raising the sheet arrangement pins 25 and inserting 
them into the punch holes. 

25 A sheet holding arm 2 6 is attached to the sheet table 

3. A holding plate 27, which is made of sheet metal or resin, 
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pivotally attached to a forward end portion the sheet holding 
arm 26. The holding plate 27 is in contact with the surface 
of the sheet of paper P on the sheet table 3 so that the sheet 
of paper P can be prevented from floating. 
5 Next, operation of the bind processing device 1 will be 

explained below. Fig. 17 shows the initial state. First, the 
positional deviation of the punch holes of the sheets of paper 
P is corrected by the sheet arrangement pins 25. At the same 
time, the slider 10 of the binder lateral movement mechanism 

10 7 shown in Fig. 3 slides the front row binder 61a in the binder 
cartridge 51 to the right. Therefore, the front row binder 
61a in the binder cartridge 51 is separated from the rear row 
binder 61. When the leading binder is laterally moved in the 
lateral groove portion of the crank-shaped guide groove 55, 

15 the 1/3 upper ring portion 64 and the 1/3 lower ring portion 
65 can be engaged with each other as shown in Figs. 13B1 and 
13B2 . 

Next, the drive motor 17 of the bind mechanism portion 
5 is started. An interval formed between the upper and lower 
20 rear pushers 19 is reduced, and an interval formed between 
the front pushers 18 is also reduced. In accordance with the 
rising motion of the lower slider 13, the sheets of paper P 
proceed toward the bind processing position together with the 
sheet table 3. 

25 As shown in Fig. 18, first, the upper and lower rear pushers 

19 come into contact with the back faces of the 1/3 upper ring 
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portion 64 and the 1/3 lower ring portion 65 of the binder 
61. Therefore, the 1/3 upper ring portion 64 and the 1/3 lower 
ring portion 65 are bent forward. Due to the foregoing, the 
forward end portions of the 1/3 upper ring portion 64 and the 
5 1/3 lower ring portion 65 enter between the upper and lower 
front pushers 18. As shown in Fig. 19, the upper and lower 
rear pushers 19 stop when they reach a position at which the 
upper and lower rear pushers 19 are closest to each other in 
the movable range. However, the interval between the upper 

10 and lower front pushers 18 is further reduced. Therefore, 
the upper and lower front pushers 18 pinch the 1/3 upper ring 
portion 64 and the 1/3 lower ring portion 65. Accordingly, 
the 1/3 upper ring portion 64 and the 1/3 lower ring portion 
65 are engaged with each other as shown in Fig. 20. The sheet 

15 table 3 advances forward very slowly until the forward end 
portions of the 1/3 upper ring portion 64 and the 1/3 lower 
ring portion 65, respectively, enter the punch holes and engage 
with each other. Therefore, as the 1/3 upper ring portion 
64 and the 1/3 lower ring portion 65 proceed into the columnar, 

20 cavity-shaped punch holes, the 1/3 upper ring portion 64 and 
the 1/3 lower ring portion 65 do not catch the edges of the 
inner surfaces of the punch holes. Therefore, the 1/3 upper 
ring portion 64 and the 1/3 lower ring portion 65 can be smoothly 
engaged with each other. 

25 After the completion of binding operation, the binder 

is further moved to the right by the slider 10 of the binder 
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lateral movement mechanism 7 (shown in Figs. 13D1 and 13D2) 
so that the binder can be taken out to the front side. At 
the same time, the drive motor 17 is reversed. Therefore, 
as shown in Fig. 21, the upper and lower front pushers 18, 
5 the rear pushers 19, and the sheet table 3 are moved to the 
initial positions. Therefore, the leading binder 61 connected 
to the sheets of paper P is drawn out to the front from the 
crank-shaped guide groove 55 of the binder cartridge 51. 

10 [SECOND EMBODIMENT] 

Figs. 22A and 22B are views showing another embodiment 
of the bind mechanism portion. Two levers 31, 32, which are 
connected to each other with a pin like scissors are arranged 
at both end portions of the frame. Comb-shaped pusher plates 

15 33 are attached at the respective forward end portions of the 
two levers 31, 32. Guide grooves 34 are formed at the rear 
end portions of the two levers 31, 32. A pin 36 of a drive 
lever 35 is engaged with each guide groove 34. As shown in 
Fig. 22B, when a forward end portion of the drive lever 35 

20 is rotated backward, the forward end portions of the two levers 
31, 32 are closed and pinch the binder 61, which is located 
between the forward end portions, from both sides, so that 
the 1/3 upper ring portion 64 and the 1/3 lower ring portion 
65 are engaged with each other. Although not shown in the 

25 drawing, it is preferable that the pin 36 and the link 20 shown 
in Fig. 17 are linked with each other and the sheet table 3 
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is moved according to the movements of the levers 31, 32. 

The bind processing method, the bind processing device 
and the binder cartridge described in the above embodiments 
can be built in a finisher device provided in a copier or a 
5 printer. In this case, the finisher device is defined as a 
device for processing a bundle of sheets of paper after the 
completion of copying or printing. In the case where this 
finisher device has a punch processing device and a bind 
processing device described in each embodiment, a bundle of 

10 sheets of paper, on which copying or printing has already been 
conducted, are subjected to punching and then binding. Due 
to the foregoing, the sheets of paper, which have already been 
copied or printed, can be bound. In the case where loose leaf 
sheets of paper, on which punch holes have been formed at the 

15 beginning, are copied or printed out, a bundle of sheets of 
paper, which have already been copied or printed out, can be 
subjected to bind processing . In this case, the finisher device 
may not be provided with a punch processing device. Even when 
the finisher device is provided with a punch processing device, 

20 punching may not be conduced by the device. 

Further, the bind processing method, the bind processing 
device and the binder cartridge described in the above 
embodiments can be built in a binding device. For example, 
the binding device can be provided with a copier or a printer. 

25 In the case of a copier, when documents are set in the copier, 
or in the case of a printer, when document data is inputted 
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into the printer, and an object to be bound is copied or printed 
out, a bundle of sheets of paper, which have already been copied 
or printed out, can be bound. In the case where this finisher 
device is provided with a punching device and a bind processing 
5 device described in the embodiment, a bundle of sheets of paper, 
which have already been copied or printed out, are punched 
and then bound. In this way, the sheets of paper, which have 
been copied or printed out, can be bound. In the case where 
loose leaf sheets of paper, on which punch holes have already 

10 been formed, are copied or printed out, a bundle of sheets 
of paper, which have already been copied or printed out, can 
be subjected to bind processing. In this case, the finisher 
device may not be provided with a punching device. Even when 
the finisher device is provided with a punching device, punching 

15 need not be conducted. 

In this connection, it should be noted that the present 
invention is not limited to the above specific embodiments. 
Variations may be made by those skilled in the art without 
departing from the scope and sprit of the present invention. 

20 Of course, the present invention includes those variations. 

According to the bind processing method and the bind 
processing device of the present invention, the forward end 
portions of the division rings are mechanically engaged with 
25 each other. Therefore, the conventional problem, which is 
caused when the binder attaching processing is conducted by 



- 26 - 



a hand work, can be solved and the processing efficiency can 
be remarkably enhanced. Since a pair of pushers are 
symmetrically opened and closed by the feed screw or the lever, 
the division rings can be stably engaged with each other. 
5 Accordingly, a failure of engagement is seldom caused. When 
the binder lateral movement mechanism for separating the leading 
binder from the other binders, which are connected in parallel 
to each other, is provided, it is possible to charge a large 
number of binders into the cartridge and continuously process 
10 them. Therefore, it is possible to realize a compoundprocessing 
device in which the bind processing device of the invention 
is combined with a copier. 
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